A binomial coefficient identity due to Zhi-Wei Sun is the subject of half a dozen recent papers that prove it by various analytic techniques and establish a generalization. Here we give a simple proof that uses weight-reversing involutions on suitable configurations involving dominos and colorings. With somewhat more work, the method extends to the generalization also.
Introduction
The identity 
was proved [1, 2, 3, 4, 5] using induction, generating functions, Riordan arrays, the WZ method, and the so-called Jensen formula respectively. This identity is the case z = 1 of the following generalization [6] : 
= z 0≤l≤n≤m (−1) n n l
Section 1 is a "lite" version of the paper: a proof of (1) using weight-reversing involutions on configurations on an initial segment of the positive integers that involve some vertices covered by dominos and the rest colored black or white. Section 2 then uses the same method in a somewhat more complicated setting to prove (2).
Identity (1)
Both sides of (1) are polynomials in x of degree m+1 with the same leading coefficient, 1/m!, and so it suffices to prove (1) for m + 1 distinct values of x. The right hand side vanishes for x = 0, 1, 2, . . . , m and so, putting x = m − k, replacing the summation index i by m − i and canceling a (−1) m factor, (1) is equivalent to
We show that in fact both sides = (2m − k + 1)2 k .
After some cancellation, this amounts to
and 
Identity (2)
Just as for (1) and with the same change of variable, (2) is equivalent to
Again, both sums have a closed form and it suffices to show that with y = b a nonnegative integer and z = q also a nonnegative integer,
both for 0 ≤ k ≤ m. The form of the right hand side of (6) suggests separate treatment of the case k = m:
Here, the relevant configurations Finally, we do the case 0 ≤ k < m:
Here . We are done.
